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IN THE CLAIMS: 

This listing of claims will replace all prior versions, and listings of claims in the 
application: 

Listing of Claims: 

1. (Currently amended) An implantable medical device comprising: 
a semiconductor substrate having a top surface : 

an epitaxial layer overlying the semiconductor substrate top surface, the epitaxial 
layer having a top surface : 

a high voltage termination region formed in the epitaxial layer: 

a power transistor formed in the epitaxial layer having a first electrode, a control 
electrode, and a second electrode wherein a breakdown voltage of the power transistor 
is greater than 100 volts and wherein current flow of the transistor is vertical through the 
epitaxial layer to the semiconductor substrate; and 

a backside contact coupling to the first electrode of the power transistor[[ T ]] 
comprising at least one deep trench etched through the epitaxial layer , the deep trench 
extending from the epitaxial layer top surface to the semiconductor substrate and 
exposing the semiconductor substrate top surface w herein the at least one deep trench 
is etched in an area outside [[a]] the high voltage termination region[[i-aF$]] 

a first electrode contact region-coupling to the semiconductor substrate-exposed 
by the at least one deep trench, the first electrode-contact region overlying the epitaxial 

l*au£ > r 

2. (Previously presented) The implantable medical device as recited in claim 1 
further including: 

an active area region in the epitaxial layer; and 

a plurality of transistor cells formed in the active area region wherein the power 
transistor comprises the plurality of transistor cells electrically coupled in parallel. 

3. (Previously presented) The implantable medical device as recited in claim 2 
wherein the high voltage termination region surrounds the active area region. 
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4. (Original) The implantable medical device as recited in claim 3 wherein the 
semiconductor substrate has a lower resistivity than the epitaxial layer, 

5. (Cancelled). 

6. (Previously presented) The implantable medical device as recited in claim 4 
wherein a second electrode contact region couples to a surface of the epitaxial layer in 
the active area region corresponding to the second electrode. 

7. (Previously presented) The implantable medical device as recited in claim 6 
wherein a control electrode contact region overlies the epitaxial layer in the active area 
region and couples to the control electrode. 

8. (Currently amended) The implantable medical device as recited in claim 7 
further including solder bumps formed on the first electrode contact region, the control 
electrode contact region, and the second electrode contact region on the epitaxial layer 
top surface for flip chip mounting . 

9. (Original) The implantable medical device as recited in claim 8 further including: 
a housing; and 

a substrate in the housing wherein the solder bumps of the first electrode contact 
region, the control electrode contact region, and the second electrode contact region 
are coupled to interconnect on the substrate and wherein the interconnect couples to 
other circuitry of the implantable medical device; 

10. (Original) The implantable medical device as recited in claim 9 wherein the 
implantable medical device is a defibrillator. 

11. (Cancelled) 
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12. (Currently amended) The implantable medical device as recited in claim 4 
wherein the backside contact comprises: 

a de e p trench e tched through the s e m i conductor s ub s trat e and the e p i tax i aU ayer 
exposing a first oloctrodo contact region; and 

a conductive layer overlying th e s e miconduct o r substr a ta furt ^eiHRGtodffl§4he 
coBdii etive la y e r formed-on4he-side walls and a bottom of the deep trench to couple the 
exposed semiconductor substrate to the first electrode contact region. 

13. (Withdrawn) A method of manufacturing a medical device comprising the steps 
of: 

providing a semicohdurtdr substrate having an epitaxial layer formed thereon; 

forming a power transistor in the epitaxial layer having a first electrode, a control 
electrode, and a second electrode; 

etching a deep trench through the epitaxial layer exposing the semiconductor 
substrate; and 

forming a first electrode contact region, a control electrode contact region, and 
second electrode contact region overlying the epitaxial layer coupling respectively to the 
first electrode, the control electrode, and the second electrode wherein the first 
electrode contact region couples to an exposed area of the semiconductor substrate in 
the deep trench, 

14. (Withdrawn) The method of manufacturing a medical device as recited in claim 

13 further including a step of forming at least one solder bump on the first electrode 
contact region, the control electrode contact region, and the second electrode contact 
region. 

15. (Withdrawn) The method of manufacturing a medical device as recited in claim 

14 further including the steps of: 

aligning solder bumps on a die of the power transistor to a substrate; 
placing the solder bumps on the die of the power transistor in contact with the 
substrate; 
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reflowing the solder bumps to physically and electrically couple to the substrate; 

and 

placing the substrate in a housing of the medical device. 

16. (Withdrawn) The method of manufacturing a medical device as recited in claim 
13 further including the steps of: 

etching to expose a polysilicon layer corresponding to the gate electrode; 
etching to expose a surface of the epitaxial layer corresponding to the second 
electrode; 

etching to expose a surface of the epitaxial layer corresponding to the deep 

trench; 

forming an oxide layer overlying the poyver transistor; 
forming a silicon nitride layer overlying the oxide layer; 
forming a photoresist layer overiyirlg the silicon nitride layer; 
patterning the photoresistlfor forming the deep trench; 
etching the silicon nitride layer; 

etching the oxide layer such that the surface of the epitaxial layer is exposed 
corresponding to the deep trench; 
etching the deep trench; and 
removing the photoresist layer. 

17. (Withdrawn) The method of manufacturing a medical device as recited in claim 

16 further including the steps of: 

removing the silicon nitride layer; 
removing the oxide layer; and 
forming a conductive layer. 

18. (Withdrawn) The method -of manufacturing a medical device as recited in claim 

17 further including the steps of: 

forming a layer of positive tone polyimide over the conductive layer; 
patterning the layer of positive tone polyimide such that the positive tone 
polyimide remains over the conductive layer on sidewalls and a bottom of the deep 
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trench and areas corresponding to the first electrode contact region, the control 
electrode contact region, and the second electrode contact region; 

etching the conductive layer; and 

removing the layer of positive tone pofyimide. 

19. (Withdrawn) A defibrillator comprising; 
a housing for the defibrillator; 

a substrate within the housing; and 

at least one device having a plurality of contact areas flip-chip mounted to the 
substrate wherein at least one of the plurality of contact areas includes a backside 
contact coupled thereto. 

20. (Withdrawn) The defibrillator as recited in claim 19 further including at least one 
lead coupling to the at least one device. 

21 . (Withdrawn) The defibrillator as recited in claim 20 wherein a distal end of the at 
least one lead includes an electrode for coupling/to targeted tissue for providing a 
therapy. 

22. (Withdrawn) An implantable medical device comprising: 
an implantable medical device housing; 

a substrate within the housing; 
a high voltage power transistor within the housing; and 
a set of solder bumps coupled to the substrate and to the high voltage power 
transistor, 

wherein a breakdown voltage of the high voltage power transistor is greater than 
100 volts. 

23. (Withdrawn) The implantable medical device of claim 22 wherein the set of 
solder bumps are formed on a drain, a gate, and a source on a same surface of the high 
voltage power transistor. 
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24. (Withdrawn) The implantable medical device of claim 22 wherein underfill 
material is placed between the substrate the high voltage power transistor. 

25. (Withdrawn) The implantable medical device of claim 22 power transistor 
comprises a plurality of transistor cells electrically coupled in parallel. 

26. (New) The implantable medical device of claim 12 wherein the bottom of the 
deep trench exposes the semiconductor substrate. 

27. (New) The implantable medical device of claim 1 wherein the backside contact 
further comprises multiple deep trenches to provide a low contact resistance with the 
exposed semiconductor substrate. 

28. (New) An implantable medical device comprising: 

a semiconductor substrate having a top surface; 

ah epitaxial layer overlying the ^miconductor substrate top surface, the epitaxial 
layer having a top surface and a higher resistance than the semiconductor substrate; 

a high voltage termination region formed in the epitaxial layer; 

a power transistor formed in the epitaxial layer having a first electrode, a control 
electrode, and a second electrode wherein a breakdown voltage of the power transistor 
at the high voltage termination region is greater than 100 volts and wherein current flow 
of the transistor is vertical through the epitaxial layer to the semiconductor substrate; 
and 

a backside contact comprising 

a first contact region for coupling to the first electrode, 
a second contact region for coupling to the control electrode, 
a third contract region for coupling to the second electrode, and 
' at least one deep trench etched outside the high voltage termination 
region through the epitaxial layer, the deep trench having sidewalls extending 
from the epitaxial layer top surface to a bottom of the deep trench, the bottom of 
the deep trench exposing the semiconductor substrate, and 
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each of the first, second and third contact regions comprising a metal layer 
extending over a surface of the power transistor corresponding to the epitaxial 
layer top surface, the metal layer further extending along the sidewalk and 
bottom of the deep trench to thereby couple the exposed semiconductor 
substrate to the first contact region; 

the first second and third contact regions each comprising solder bumps 
for flip chip mounting within the implantable medical device. 
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